Abstract. -For the detailed statistical analysis of the X-ray emission of hot stars we selected all stars of spectral type O and B listed in the Yale Bright Star Catalogue and searched for them in the ROSAT All-Sky Survey. In this paper we describe the selection and preparation of the data and present a compilation of the derived X-ray data for a complete sample of bright OB stars.
Introduction
The discovery of hot stars as sources of soft X-ray emission (Seward et al. 1979; Harnden et al. 1979 ) was one of the first results obtained with the Einstein Observatory (Giacconi et al. 1979 ). Subsequently, a larger number of bright hot stars have been observed with the Einstein satellite. These observations showed that many O stars as well as early B stars are soft X-ray emitters. Chlebowski et al. (1989) provided a compilation of all available Einstein data for O stars, whereas Grillo et al. (1992) analysed in detail the B stars observed with the Einstein Observatory. In the case of (optically) bright O stars the Einstein observations are almost complete to a limiting visual magnitude V = 6.5. However, in the case of the B stars, the Einstein data do not allow to study X-ray properties on the basis of any complete sample of stars. For a detailed discussion of X-ray emission of hot stars we refer to Hillier et al. (1993) , Cassinelli et al. (1994), and Berghöfer & Schmitt (1994) . The purpose of this paper is to present the X-ray data of OB stars provided by the ROSAT All-Sky Survey (RASS, Voges 1992) in a complete and systematic fashion. Here we describe our method to extract the X-ray data from the RASS and to derive the X-ray properties for our complete sample of OB stars. For an astrophysical discussion of the detailed analysis of the derived X-ray properties of OB stars we refer to the accompanying paper (Berghöfer et al. 1995) .
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ROSAT All-Sky Survey data (selection and preparation)
In 1990 the ROSAT X-ray satellite performed the first imaging all-sky survey in the soft X-ray band (0.1−2.4 keV). A detailed description of the ROSAT satellite can be found in Trümper (1983) and Trümper et al. (1991) . Detailed information about the detector, the Position Sensitive Proportional Counter (PSPC), is provided by Pfeffermann et al. (1996) . During the ROSAT All-Sky Survey (RASS), the sky was scanned along great circles roughly perpendicular to the direction to the Sun and through the ecliptic poles. Due to the Earth's motion relative to the Sun, the whole sky was covered in a 6 month period. The survey was carried out in such a way that scan and orbital period were identical. The RASS data on an individual source thus consist of a series of "snapshots" each of which typically lasts about 20 seconds. A more detailed discussion of the RASS data is given by, e.g., Belloni et al. (1994) . Here we only want to point out that the observational technique of the RASS led to different exposure times of the sky; close to the ecliptic plane the RASS observations lasted typically 2 days, whereas the vicinity of the ecliptic poles was observed during the entire period of RASS observations. Thus, effective exposure times range between several hundreds seconds and 40000 s, the actual values for the objects discussed here, which are located near the galactic plane, range between 140 s and 1600 s. 
Selection of the OB-stars and detection in the RASS
In order to perform a detailed statistical analysis of the X-ray emission of OB stars on the basis of a complete sample of stars we selected all stars of spectral type O and B listed in the Yale Bright Star Catalogue (BSC, Hoffleit & Warren 1991); we did not include those O and B stars in binary orbits with WR stars. The BSC contains all bright stars and is complete to a limiting visual magnitude V = 6.5. In total we selected 1838 stars. Since the RASS is almost complete (sky coverage 99%), only 16 of our sample stars (∼0.9%, listed in Table 1) are not covered by any RASS observations and, therefore, had to be removed from further analysis. For every program star we selected out of the whole RASS data a 40 square centered on the star's optical position and ran a standard source detection algorithm on these fields. We used a maximum likelihood technique (Cruddace et al. 1988 ) with the option to search for an X-ray source near a given position (the optical position of our sample stars). The complete data reduction of the RASS data was carried out with the EXSAS software package (EXSAS user's guide 1994) running under ESO-MIDAS.
X-ray source positions and offsets
In 286 of the investigated 1822 RASS fields of 40 × 40 we detected at least one X-ray source. As is obvious, if the position offset between the X-ray source and the OB star significantly exceeds the spatial resolution of the RASS data (∼1 ), the identification of the X-ray source with the respective OB star is doubtful. Therefore, we need to determine a maximal offset within which we can reliably identify an X-ray source with an OB star. In Fig. 1 we plot the right ascension and declination position offsets of our sample stars; the drawn circle has a radius of 75 . As is clear from Fig. 1 , the bulk portion of the X-ray sources matches the optical position of the respective star within a radius of ≈45 . However, if we restricted our identifications to those stars showing offsets smaller than 45 , we would miss some of the known X-ray bright O stars in the RASS data (for example ζ Pup (HD 66811), without any doubt the optical counter part of the observed X-ray source, we observe an offset of 67.7 ); we do not have any definite explanation for the observed larger offsets in the case of some of our sample stars with higher count rates (e.g., for ζ Pup about 450 counts were collected during the RASS observations) and speculate that they result from systematic uncertainties in the satellite's attitude. Another possible explanation is that some of our program stars may have X-ray emitting visual companions (note that we do not claim this for the case of ζ Pup!) which remained unresolved by the RASS observations, thus, leading to larger offsets of the X-ray source relative to the optical position of the given OB star. For a more accurate determination of the maximal offset we compare the mean number of sources per deg 2 found in the RASS (≈60000 sources/40000 deg 2 = 1.5 sources/deg 2 ) to the number of detected sources N (∆) within a given maximal offset ∆ per total "error" area (N (∆) · π · ∆ 2 ). If we allow a maximal offset of 75 (cf. Fig. 1 ), we detect 216 OB stars in the RASS data and we expect only ∼0.5 background objects among this sample. This is significantly lower than the number of detected OB stars and sufficiently small for the purpose of our analysis. Therefore, we treated stars with no X-ray counterparts or X-ray counterparts with position offsets in excess of 75 as upper limits. Nevertheless, for those stars with offsets in the range 75−150 we also included the X-ray properties in the table of detected stars (Table 2 in Sect. 3). 
X-ray fluxes and luminosities
Formally, X-ray fluxes can be calculated by multiplying the observed count rates by an energy conversion factor (ECF) via the relation f x = ECF · PSPC count rate. However, the ECF depends on the underlying model for the X-ray spectrum. In the case of the OB stars, the ECF mainly depends on the X-ray temperature of the emitting plasma and the interstellar absorption. Additionally, in the case of stars with higher mass loss rates, one has to take into account intrinsic absorption by outer and cooler parts of the wind which reduces the apparent X-ray flux (cf. Hillier et al. 1993 , Cohen et al. 1996 . This effect mainly depends on the mass loss rateṀ and the wind velocity v ∞ . Since wind parameters are unknown for most of our program stars, we do not correct for intrinsic wind absorption of the X-ray emission. Disregarding this effect generally leads in the case of the low resolution ROSAT PSPC spectra to higher X-ray temperatures and, thus, somewhat different ECFs.
For the bulk portion of our detected program stars only a rather small number of photons was collected during the short RASS exposure times. Therefore, a detailed analysis of the spectral properties of all detected OB stars is not feasible and the spectral information provided by the RASS data is limited to the spectral hardness ratio which is defined as follows:
H and S denote the source counts detected in the hard (0.5−2.0 keV) and soft (0.1−0.4 keV) energy band of ROSAT. In order to estimate the X-ray temperature from this hardness ratio, we simulated a hot, optically thin plasma (Raymond & Smith 1977) with interstellar absorption (Morrison & McCammon 1983) and calculated model hardness ratios for a grid of hydrogen absorption column densities in the range log(N 2 H/cm ) = 18.0 − 22.0 and X-ray temperatures k · T x = 0.05 − 2.4 keV. Together with N H values taken from Shull & Van Steenberg (1985) , Fruscione (1994) , or calculated using the mean relation for galactic OB stars N H = 5.9 10 21 cm 2 · E B−V , we then used this grid to derive an X-ray temperature estimate. In Fig. 2 we compare for all of our RASS detected OB stars the observed hardness ratios with model hardness ratios for different X-ray temperatures. As is clear from Fig. 2 , most of the observed OB stars show a very soft spectrum and the derived X-ray temperatures fall in the range below 0.5 keV. For further calculations we adopted an X-ray temperature of 0.5 keV for those stars not detected in the RASS data. Additionally, we computed for the same pairs of N H and k · T x values a grid of ECFs for the ROSAT PSPC detector response matrix to derive an ECF for the estimated X-ray temperature and the N H value of each of our sample stars. In Fig. 3 we plot the ECF for typical X-ray temperatures as a function of interstellar absorption column density. Fig. 3 . ROSAT PSPC energy conversion factor ECF plotted versus hydrogen column density log(NH/cm 2 ) for X-ray temperatures as displayed
We want to point out that the grid of ECFs has a very flat shape over a wide range of N H and k · T x values, thus lowering the influence of the relatively large errors for the X-ray temperature estimation on the derived ECF values for our program stars. Therefore, also the influence of the disregarded intrinsic wind absorption on the ECF, which leads to somewhat overestimated temperatures, is almost negligible. The largest errors for this method of deriving the ECF occur in the case of highly absorbed stars (log(N H /cm 2 ) > 21.0). For these stars the interstellar absorption leads to a complete absorption of the X-ray flux in the ROSAT soft energy band below 0.5 keV and the X-ray flux over the whole energy band can only be estimated by extrapolating the information provided in the hard energy band of ROSAT. In these cases we have to account for an error of about 50% for the derived ECFs. X-ray luminosities L x were then calculated through
We used the following usual relations to calculate the distance d
M v , (B − V ) 0 , and B.C. (see below) for the respective spectral types were taken from the tables published by Schmidt-Kaler in Landolt & Börnstein (1982) and Chlebowski & Garmany (1991) . The bolometric luminosities L Bol and the ratios L x /L Bol were calculated as follows:
The calculated values of L x and L x /L Bol depend on quantities whose errors are difficult to quantify, therefore, we can only estimate a typical error. The statistical errors for the observed X-ray count rates range between ∼50% for the weakest sources and a few percent for the apparently brightest sources. Depending on the interstellar and intrinsic absorption column density towards the star, we have to account for an error in ECF of about 10%, for highly absorbed sources these errors should not exceed 50%. For the computed distances and interstellar absorption column densities we adopt a typical error of 20% and 30%, respectively. In total, the uncertainty in L x amounts to 80−170% (0.25−0.43 dex). The calculation of L x /L Bol of course does not depend on the distance, but depends strongly on the extrapolation of the visual brightness to the bolometric brightness (i.e., B.C.) for each individual star. Altogether, for the calculation of L x /L Bol we have to adopt a typical error of ∼0.3 dex.
Results
All our detected (216) OB-stars are listed in Table 2 . Additionally, the X-ray and optical properties of 21 OB stars were included for which we detected an X-ray source at a distance between ∆ = 75 − 150 . Due to our criterion for a secure detection (∆ < 75 ) these stars have to be considered as upper limits (cf. Sect. 2.2), however, for a later discussion of possible X-ray emitting visual companions we decided to include these stars in Table 2 and mark them by an asterix in Col. 11. Note that the X-ray count rate of HR 1895 (θ 1 Ori) given in Table 2 represents the integrated count rate for all X-ray sources in the center of the Orion Nebula which remained unresolved in the RASS data. For a detailed discussion of the X-ray emission in the Orion Nebula we refer to Geier et al. (1995) and Gagne et al. (1995) . The column headings for Table 2 are as follows: Table 3 provides information on those OB stars for which we could only determine an upper limit for the X-ray flux. The column headings for Table 2 . continued Table 3 . continued Table 3 . continued 
